Fate of transient catecholaminergic cell types revealed by site-specific recombination in transgenic mice.
Catecholamine-producing cell types are generated from specified neuronal lineages during vertebrate development. The catecholaminergic phenotype is also expressed transiently in some cell types in non-catecholaminergic tissues, including the sensory ganglia, enteric ganglia, and ventral portions of the neural tube during embryonic development. The fate of the transient catecholaminergic cell types at later developmental stages, however, has not been elucidated. We developed a Cre-loxP-mediated recombination system under the control of the dopamine beta-hydroxylase (DBH) promoter, which drives gene expression in typical noradrenergic and adrenergic cell groups as well as in transient catecholaminergic cell types. Expression of Cre recombinase in transgenic mice resulted in an efficient recombination in noradrenergic and adrenergic cell groups at the adult stage. The recombination was also induced in the cranial nerve/spinal cord motor neurons and sensory/enteric ganglion neurons. Analysis of recombination patterns in transgenic mouse embryos showed the occurrence of recombination during prenatal development in both cell types exhibiting the typical and transient catecholaminergic phenotypes. Because the DBH gene promoter is expressed transiently in the ventral neural tube and sensory ganglion during embryonic development, our results provide evidence that the cell types showing a transient catecholaminergic phenotype in these tissues are destined to become mature motor neurons or sensory ganglion neurons during subsequent differentiation.